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$K$ , $k=\mathrm{F}_{p^{h}}$ K . $P_{0}=\cdot\hat{\mathbb{Q}}_{p}^{\mathrm{u}\mathrm{r}}$ . $\overline{K}$
$K$ , $G_{K}:=\mathrm{G}\mathrm{a}1(\overline{K}/K)$ $K$ Galois , $G_{K}$






$arrow u$ $\mathbb{Z}$ $arrow$
$\mathbb{Z}/p^{h}\mathbb{Z}||$
$arrow$ $0$
$0$ $arrow$ $I_{K}$ $arrow$ $G_{K}$ $arrow$
$\mathrm{G}a1(\mathrm{F}_{p}/\mathrm{F}_{p}\bigcap_{)}$
$arrow$ $\mathrm{G}\mathrm{a}1(\mathrm{F}_{p^{h}}/\mathrm{F}_{p})$ $arrow$ $0$ .
, $\sigma\in \mathrm{G}\mathrm{a}1(\overline{\mathrm{F}_{p}}/\mathrm{F}_{p})\cong$ geometric Frobenius $(x|arrow x^{1/p})$ $u$
$g-\succ\sigma^{u(g)}$ .
$W_{K}$ $W_{K}^{+}$
$W_{K}^{+}:=\{_{\mathit{9}}\in W_{K}|u(g)\in \mathbb{Z}_{\geq 0}\}$
.
$X$ $K$ $n$- , $i$ $0\leq i\leq 2n$
. 1’ .
, $X$ WK $(X/K)$
1. $l’\neq p$ ,
$G_{K}$ $W_{K}$ l’-
$H^{i}(X \bigotimes_{K}\overline{K}, \mathbb{Q}_{\iota}’):=\underline{1\mathrm{i}\mathrm{m}}H^{i}(X\otimes\overline{K}, \mathbb{Z}/l^{\prime^{n}}\backslash nK\mathbb{Z})\otimes \mathbb{Q}\mathbb{Z}\downarrow\iota$
’
. $V_{\iota^{i}},$ $(X/K):=H^{i}(X\otimes\overline{K}, \mathbb{Q}\iota’)$ . $V_{l}^{\mathrm{i}},(X/K)$
$W_{K}$ $\mathbb{Q}_{l’}$-linear Ql7- .




Bst Fontaine p ( $[\bm{\mathrm{F}}_{0}1]$ ) ,
K $X$ , $\hat{D}_{\mathrm{p}\mathrm{s}\mathrm{t}}(Hi(X\bigotimes_{K}\overline{K}, \mathbb{Q}_{p}))$
$\hat{D}_{\mathrm{p}\mathrm{s}\mathrm{t}}(Hi(X\otimes K\overline{K}, \mathbb{Q}_{p})):=1\mathrm{i}\mathrm{m}F\inarrow f(B\mathrm{S}\mathrm{t}\otimes H^{i}(X\otimes\overline{K}, \mathbb{Q}Kp))F$
. , F $I_{K}$ .
$\hat{D}_{\mathrm{p}_{\mathrm{S}}\mathrm{t}}(H^{i}(X\bigotimes_{K}\overline{K}, \mathbb{Q}_{p}))$
$P_{0}=\hat{\mathbb{Q}}_{p}^{\mathrm{u}\mathrm{r}}$ .
, $D=\hat{D}_{\mathrm{p}\mathrm{s}\mathrm{t}}(Hi(X\otimes\overline{K}, \mathbb{Q}_{p}))$ $\sigma$-linear $G_{K}$ , $\sigma$-linear
$K$
operator $\varphi\cdot$. $Darrow D$ . Fontaine [Fo2] WK D -linear
$W_{K}arrow \mathrm{A}\mathrm{u}\mathrm{t}_{P0}(D)(g\mapsto\varphi^{-u(\mathit{9}\rangle}\mathrm{o}g)$
( , $u$ Weil $W_{K}arrow \mathbb{Z}$
) . $V_{p}^{i}(X/K)$ D \mbox{\boldmath $\varphi$} twist
$W_{K}$ . $V_{p}^{i}(X/K)$ WW $P_{0}$-linear
P0- .
, .
(Serre-Tate, Fontaine). $X$ $g\in$ W $g$
$\mathrm{T}\mathrm{r}(g^{*}; V^{i},(lX/K))$ { .
. 1. $i=0$ (resp. $i=\mathit{2}n$) . , $V_{l}^{i},(X/K)$ $l’\neq p$
Tate twist $\mathbb{Q}\iota$’ (resp. $\mathbb{Q}_{l’}(-n)$ ) , $l^{l}=p$ $P_{0}$ (resp.
$P_{0}(-n))$ . $i=0,2n$ .
2. $i=1$ (resp. $2\mathrm{n}-1$ ) $V_{l}^{i},(X/K)$ X
(resp. ) $A_{X}^{i}$




3. $X$ $V_{l}^{i},(X/K)$ $V_{l^{\prime(}}^{1}X/K$ ) $i$
$\text{ ^{}i}V_{l’}^{1}$ $(X/K)$ . $X$
$i$ .
4. $X$ good reduction . $l’\neq p$ Deligne
Weil [De] $W_{K}^{+}$ $(X/K)$
$l’$ . $l’=p$ [KM]
$l’\neq p$ W $V_{l}^{i},$ $(X/K)$ –
. , $i$ ( [KM]
-
. [C]




) . $X$ $\mathbb{Q}$
. $X$ Hasse-Weil L- .
$L(X, i, s):= \prod(1-\mathrm{R}\mathrm{o}\mathrm{b}p.p^{-}S|(V_{l}^{i},(x/\mathbb{Q}p))I_{p})^{-}1$.
p:
$L(X, i, s)$ Re(s) $> \frac{\mathrm{i}}{2}+1$ ,
. 4 X $P$ good reduction
$P$ Euler $(1-\bm{\mathrm{F}}\mathrm{r}\mathrm{o}\mathrm{b}p. P^{-S}|(V_{l}^{i},(X/\mathbb{Q}_{p}))^{I_{p}})^{-1}$ l’
. , $P$ X $P$ bad
reduction – $P$ Euler
– l’ .
Serre-Tate, Fontaine bad reduction




A. $X$ K , $g$ $W_{K}^{+}$ .
, $\sum_{i}(-1)^{i}\mathrm{T}:\mathrm{r}(\mathit{9}^{*}; V_{\iota}i,(X/K))$ l’
.
.
B. , $i$ .
1. $X$ K ( , $\dim X=\mathit{2}$ )
2. $X$ $\mathrm{P}_{K}^{n}$
A , Swan $l’$-independence
. Swan . $i’\neq p$ ,
Grothendieck (SGA7 exp.l) IK $V_{l}^{i},(X/K)$
$J\subset I_{K}$ unipotent . , $l’=p$
de Jong $H^{i}(X\otimes\overline{K}, \mathbb{Q}_{p})$ potentially semi-staable ,
IK $V_{p}^{i}(X/K)$ J\subset IK unipotent (
, [Be] p307 ) . $b_{I_{K}/J}$ $I_{K}/J\text{ }$ Swan , $\varphi_{i}$ $I_{K}/J$ $(X/K)$
. , $V_{l}^{i},(X/K)$ Swan $\mathrm{S}\mathrm{w}(X, K, i, l’)$
$\mathrm{S}\mathrm{w}(X, K, i, \iota’):=\frac{1}{\# I_{K}/J}\sum_{Jg\in I_{K}/}(b_{I}(g-1)\cdot\varphi_{i}(g))K/J$
. $V_{l}$) $(X/K)$ II{ wild
. A $.\mathrm{B}$ .
C. $\sum(-1)^{i}\mathrm{s}\mathrm{W}(x, K, i, \iota’)$ 1 . $X$
0< 2n
$\mathrm{B}$ $i$ $\mathrm{S}\mathrm{w}(X, K, i, l^{l})$ l’
.
$\mathrm{B}$ , Hasse-Weil L- .
D. X
Hasse-Weil $L$- $L(X, i, S)$ $0\leq i\leq 2\dim X$ $l’$
well-defined .
103
, $l’\neq p$ A .
A – .
$\mathrm{A}’$ . $X$ K ( ) 7 $g$
$W_{K}^{+}$ . , $\sum_{i}(-1)^{i}\mathrm{T}\mathrm{r}(g^{*} ; H_{C}^{\mathrm{i}}(x\bigotimes_{I<}\overline{K}, \mathbb{Q}\iota’))$ l’





$H_{c}^{i}(X \bigotimes_{K}\overline{K}, \mathbb{Q}_{l’}))$ $H^{i}(X \bigotimes_{K}\overline{K}, \mathbb{Q}\iota’))$ – .
$\mathrm{A}’$ A . $\mathrm{A}’$ semi-stable
reduction , de Jong semi-
stable reduction , $K$ $0$
.
1. , X’ K’ strict semmi-stable reduction
. X’ $\mathcal{O}_{K’}$
$j\mathrm{s}\mathcal{X}/\mathrm{o}K$
’ , special fiber $Y’=\mathcal{X}’/O_{K}J\otimes$ k’ $x_{/\mathrm{O}_{K’}}’$ strict
$O_{K’}$
normal crossing divisor . , Rapoport-Zink
weight [R-Z]
$WE_{1}^{a,b}=Ha+b( \overline{Y},\mathrm{g}\mathrm{r}_{-a}R\prime W\Psi(\mathbb{Q}_{\iota\prime}))\Rightarrow E^{a+b}=H^{a+}b(X’\bigotimes_{K}, \overline{I<}\mathbb{Q}\iota’)’,$
. $\mathrm{G}\mathrm{a}1(\overline{K}/K’)$ . $Y’= \bigcup_{r1\leq i\leq}Y_{i}/$
( $Y_{i}’$ smooth divisor) ,
$Y^{\prime(m)}= \prod_{i_{m}1\leq i_{1}<\cdots<\leq r}(\cap Yiji_{j}’)$
,
. $Y^{\prime(m)}$ $K’$ $k’$ $d+1-m$
. $E_{1}$-term
$WE_{1}^{-r,n+r}=\oplus H^{n-}\Gamma-2q(\overline{Y}’\mathbb{Q}q)+rq\geq 0(\Gamma+1+2q)\rangle l’)(-r-q)$ .
. $\overline{Y}^{\prime(m)}$
$f_{\mathrm{a}\mathrm{b}}$ , $f_{\mathrm{a}\mathrm{b}}$ $H^{i}(\overline{Y}^{\prime(}m),$ $\mathbb{Q}\iota^{\mathit{1}})$ .
104
$g’\in W_{K’}^{+}$ $E_{1}$-term $\mathit{9}’\circ f_{\mathrm{a}\mathrm{b}^{u(\mathit{9}’)}}$ . $g^{\prime_{\circ f_{\mathrm{a}}^{u(g’}}}\mathrm{b}$ )





. $\triangle_{Y^{\prime(m)}}\text{ }\overline{Y}’(m)\cross\overline{Y}^{\prime(m)}$ ,
$\Gamma_{f_{\mathrm{a}\mathrm{b}}^{u(_{\mathit{9}’)}}\text{ }g}$ , $f_{\mathrm{a}\mathrm{b}}^{u(_{\mathit{9}’})}\circ \mathit{9}^{;}$ . -
– .
$\sum(-1)^{i}\mathrm{H}(\mathit{9};H_{c}i(X\otimes\overline{K}, \mathbb{Q}l’))’*K=\sum(-1)^{i}\mathrm{T}\mathrm{r}(g^{\prime i}*;E)$
$= \sum_{a,b}(-1)a+bi\Pi\cdot(g ; E_{1}^{a}J^{*},b)$
$= \sum($ $\sum$ $(-1)^{n}\mathrm{b}(g;H-S-t(’*n\overline{Y},$$\mathbb{Q}l^{\prime)}’(1+\mathrm{s}+t)(-t)))$




2. , X semi-stable reduction –
. $X$ . .
, X semi-stable reduction dominate de
Jong $([\mathrm{d}\mathrm{J}1], [\mathrm{d}\mathrm{J}2])$
$X$ .
de Jong $([\mathrm{d}\mathrm{J}1], [\mathrm{d}\mathrm{J}\mathit{2}])$ .
. X X OK . , K
$K’$ , $G,$ $\mathcal{O}_{K’}$ $G$ strict semi-stable variety
$\mathcal{X}_{/O_{K}}’$ , $G$ generically finite $\mathcal{X}’$
$/O_{K}$
$K$
$(X’/G)/K\mathrm{n}arrow X_{K}\text{ }\mathrm{n}\mathrm{i}/\text{ }$
. , $X_{/K}’$ , $\mathcal{X}’$ generic fiber . ( $G$ $\mathcal{X}/0_{K}$
o ’ $G$ $\mathcal{X}_{O_{K}}’’$ , base $O_{K’}$
. )





$\text{ }\sum(-])^{i}\tau r(g\text{ _{}H^{i}(}c(x’/G)\otimes K, \mathbb{Q}_{l’}))$ l’
.
, $X$ $X”$ K . $U$ $X$
$X^{\prime/}$ .
:
. $..arrow H_{c}^{i}(\overline{U},$ $\mathbb{Q}l^{\prime)}arrow H_{c}^{i}(\overline{X}, \mathbb{Q}_{\iota}’)arrow H_{c}^{i}(\overline{X}-\overline{U}, \mathbb{Q}_{l}’)arrow\cdots$ ,
. $..arrow H_{c}^{i}(\overline{U}, \mathbb{Q}_{l’})arrow H_{c}^{i}(\overline{x}//, \mathbb{Q}_{l}/)arrow H_{c}^{\mathrm{i}}(\overline{x}^{\prime/}-\overline{U}, \mathbb{Q}_{l’})arrow\cdots$
$\sum_{i}(-1)i\mathrm{T}\mathrm{r}(\mathit{9}^{*}; H^{i}c(X\bigotimes_{K}\overline{K}, \mathbb{Q}_{l’}\mathrm{I})$
$\sum_{i}(-1)i\mathrm{T}\mathrm{r}(\mathit{9}^{*} ; H^{\mathrm{i}}(CX’/\bigotimes_{K}\overline{I<}, \mathbb{Q}_{l’}))$
$X-U,$ $X^{\mathit{1}\mathit{1}}-U$
. .
. $X$ $X”$ $I\mathrm{t}’$ $d$ .
, $d-1$ A’
. , $\sum_{i}(-1)^{i}\mathrm{T}\mathrm{r}(g*;H_{C}i(X^{\prime/}\bigotimes_{\mathit{1}\mathrm{f}}\overline{K},$ $\mathbb{Q}_{\iota))}’$ l’
\Sigma (-l)iTr(9*; $H_{c}^{i}(X \bigotimes_{K}\overline{K},$ $\mathbb{Q}_{l^{\prime))}}$ l’
.
$X”=x’/G$ ) [$,’\neq p$ A’
.
$l’=p$ Mokrane [Mo] Rapoport-Zink weight
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